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Measurement, spatial spillover and influencing factors of
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Abstract: The efficiency of agricultural carbon emissions is a bridge between crop production and emission reduction, acting as a
critical indicator of the potential for emission mitigation in agricultural production. In previous estimations, the outcomes yield the in-

put-output efficiency of agriculture under the carbon emission constraint, rather than the efficiency of agricultural carbon emission,
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due to failing to separate the contribution of carbon emissions from other factors. To optimize the existing idea and understand the ef-
ficiency more precisely, a theoretical framework and a corresponding equation were developed for analysis in this study. In agricul-
tural production, given the input factors, the efficiency of agricultural carbon emissions under the prerequisite of no desirable output
was defined as the ratio of the minimum possible emissions to the actual emissons. On this basis, the GB-US-SBM model was em-
ployed to calculate the slack of emissions in 30 Chinese provinces from 2000 to 2019, reflecting the distance between the actual emis-
sion and production frontier. Then, the efficiency was estimated based on the slacks and actual emissions. Finally, the influencing
factors and spillover effects of agriculural carbon emissions efficiency were explored using the spatial Durbin model. Results showed
that: (1) From 2000 to 2019, the average agricultural carbon emissions efficiency was 0.778 in China, indicating considerable poten-
tial for emission reduction. At the provincial level, only Inner Mongolia and Qinghai had an efficiency of 1.000, while the rest of the
provinces had different spaces for emission mitigation. (2) According to the emissions quantity and efficiency, the 30 provinces were
divided into four groups. The five provinces, Henan, Hebei, Shandong, Heilongjiang, and Guangxi, belonged to a group of high emis-
sions with high efficiency. The group of low emissions with high efficiency accounted for the majority, including 12 provinces, such
as Inner Mongolia and Gansu. The group with high emissions and low efficiency covered seven provinces, such as Hunan and Hubei.
Six provinces, including Zhejiang and Fujian, were classified as low emissions with low efficiency. (3) The global Moran’s index was
significantly greater than 0, with a P-value under 0.01, verifying that there was a positive spatial autocorrelation in the provinces. The
spatial econometric regression showed that efficiency had a significant positive spatial spillover effect, suggesting that an interactive
evolution existed among close provinces. Specifically, four factors—industry structure, investment intensity, financial support for ag-
riculture, and the degree of disaster, harmed the agricultural carbon emissions efficiency directly. By contrast, the irrigation effec-
tiveness and urbanization indicated significant positive effects. In terms of spillover effects, the intensity of a disaster in a province
negatively affected the efficiency of agricultural carbon emissions in neighboring provinces, while the urbanization rate exhibited a
positive effect. Hence, it was essential to pay attention to the key factors that influence efficiency. Making full use of spillover effects
could also help in achieving regional agricultural low-carbon transition. Additionally, local solutions should be addressed, owing to
the regional characteristics of efficiency. This study results could provide a theoretical basis for the development of low-carbon agri-
culture in China.

Keywords: Agricultural carbon emissions efficiency; Global benchmark; GB-US-SBM; Spatial Durbin model; Spatial spillover
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Fig. 1 Theoretical model of agricultural carbon emissions ef-

ficiency under the perspective of undesirable output
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put; g=(—Y,/X, Y,/X) denotes the expected output direction; 4(Y,y/X, Y,/X) is
the decision point of output; B(Y,,/X, Y,,/X) is the projection point of point 4
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Table 1 Input-output indicators of agricultural production under the total-factor framework
41255 Type of indicator FL{RFEHR Specific indicators A3} Unit
# A Inputs 552171 Labor Ak Mol AEL Quantity of agricultural employees persons
+4b Land R TIFN Cropland area hm’
HLIK Machine L AE ST kW
Total power of agricultural machinery
HEIE Trrigation AV R FH /K 5 R Total water used for irrigation m’
e} Fertilizer ALAEiti FH 52 Total fertilizer application t
7=} Output HJ2H Desirable £ 1} Economic output Al = {H Total agricultural output CNY
H 577 H Ecologic output AV BRI Agricultural carbon sequestration t
JEIEE Undesirable F5ECH Environmental cost Ao lv iR Agricultural carbon emissions t
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Table 2 Description and statistical analysis of factors influencing the efficiency of agricultural carbon emissions

i e HH sir PR mn ok
Variable Symbol Calculation Mean . Minimum Maximum
deviation
a4 A=l 25 ind Rl S EARMBCHELE T E 0.524 0.086 0.339 0.740
Industry Agro-industrial structure Total agricultural output value / total agricultural,
forestry, livestock husbandry and fishery output value
YRS cro  MREFIHE I F A RE RN H AR 0.659 0.130 0.354 0971
Crop structure Grain sown area / crop sown area
Pl TR agg  BHILHR[32] 1.191 0.635 0.043 4209
Degree of industrial Reference [32]
agglomeration
R B WAL R lan  BRHLERYAR AL 0.499 0.386 0.104 2812
Factor Scale of cropland Cropland area/quantity of agricultural employees
(hm’-capita ™)
Ay BB iR cap ARO[ E B BB A AR 0.241 0.414 0.001 3.618
Agricultural investment Investment in agricultural fixed assets / cropland
intensity area (10 ¥hm ™)
PALN DU E tec  AOMHARN SR 0.008 0.004 0.002  0.025
Density of agricultural Agricultural technicians / cropland area
technicians (persons-hm )
AR irr ARG R A 0.561 0.227 0.203 1.000
Effective irrigation rate Effective irrigated area / cropland area
R el 2 KR dis  ZHRHEBYARAEYHEFHE 0.238 0.162 0.002  0.936
Environment Extent of agricultural Agricultural disaster area / crop sown area
disaster
IR AN REER 0.448 0.273 0.100  0.901
Urbanization rate Urbanization rate of resident population
WS AR )1 B fis  AMKSF ST MBUESH 0.089 0.041 0.012  0.190

Financial support for
agriculture

Agricultural financial expenditure /
total financial expenditure
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R IKF- A 0.778, 2 B AEXT B AR K- 548 A2
REM T B> 22.2% B9 A4 R HERCR:, B4 5%
RUEHEWE J1 o A BUZ E T, AN 5 F i il
A (AR X)) flb Az = i A8 PRk HE B A A
4, 553K 1.000, 3% 1 I P T 0 bV E 0 Rl 45 44 114
fiE: PN Sty %) e TR o A 5 G AT R e HE R 34
BAR, T 1 JL-F- B A KA R, N2 EZAEY RS
FF 58 KBS RALT 10%, 13X 9 AR HEBOE LT B %,
AR RO B AT AR . BRINSE S E A,
T BT A 48 0y B AW B HE USRS Rk B A 2L, 1
HALTF (0.3, 1.0) By X B P, Lo . k. dba .
WS 78 . AR MACES T 09, IR, H

=3 2000—2019 F£RE 30 & (. BiAX) TEFEMRABRHIBGE

Table 3  Efficiencies of agricultural carbon emissions of 30 provinces (cities, autonomous regions) in China in major years of

2000 to 2019

44 (Tl7) Province (city, autonomous region) 2000 2005 2010 2015 2019 AFHHEK R Annual growth rate (%) {8 Mean
#H175 Hunan 0323 0312 0315 0324 0346 0.37 0.326
LV Jiangxi 0432 0346 0338 0360  1.000 452 0.389
WL Hubei 0623 0473 0533 0560 0519 -0.95 0.539
%4 Anhui 0496 0538 0567 0570  0.507 0.11 0.540
Hi#E Fujian 0457 0488 0562  0.624 0814 3.08 0.569
WiTT. Zhejiang 0448 0382 0476 0584  1.000 432 0.569
7% Guangdong 0498 0538  0.553  0.632  1.000 3.74 0.604
L5 Jiangsu 0476 0490 0519 0792 1.000 3.98 0.633
T & Ningxia 0719 0715 0704 0712 0.733 0.11 0.719
B75 Shaanxi 0744 0771 0740  0.626  0.868 0.81 0.721
1175 Shanxi 0742 0755 0727 0747 0.799 0.39 0.758
ZF4 Yunnan 0776 0737 0706  0.729  0.838 0.40 0.768
puJi| Sichuan 1.000 0751 0724 0742 0811 ~1.10 0.773
Rt Tianjin 0707 0777 0701 0748  1.000 1.84 0.788
iL°F* Liaoning 0644 0798 0711  0.831  1.000 2.34 0.805
) Chongqing 1.000 0975  0.88  0.751  1.000 0.00 0.863
[ Shanghai 0.696 0923  1.000  0.788  0.848 1.04 0.873
¥4 Hainan 0834 0748  0.685 0829  1.000 0.96 0.877
M Guizhou 1.000 0947 0789  0.828  0.959 -0.22 0.881
Hlt Gansu 0996 0969  0.850  0.797  1.000 0.02 0.890
117 Shandong 0958  0.827  0.852 0916  1.000 0.23 0.891
T4 Hebei 0927 0795  0.880 0933  1.000 0.40 0.911
"7 Guangxi 0625 1000  0.887 0907  1.000 2.50 0.915
HJy7T. Heilongjiang 0828  0.880 0920  1.000  1.000 1.00 0.924
T Henan 0937 0958 0924 0933  1.000 0.34 0.942
L5t Beijing 0898  0.875 0977  1.000  1.000 0.57 0.950
K Jilin 0.840  1.000 0901 0970  1.000 0.92 0.957
7% Xinjiang 1.000 0936 0965  1.000  1.000 0.00 0.977
P42t Inner Mongolia 1.000 1000  1.000  1.000  1.000 0.00 1.000
T Qinghai 1.000  1.000  1.000  1.000  1.000 0.00 1.000
4>[H Nationalwide 0754 0757 0746 0774  0.901 0.94 0.778
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HEzs 8], 7 s s HE RO S FE ), S s b HEOT AR
PG WAl . R, AREE . WL RO B HE B RCR
7 F 0.5~0.6, Ml F . VL VPY A9 8503 34 (1 5 2 43 il AIG
2 0.326 F10.389, i T 50% £ F 1T 50% 4k
T HE A 2 R 2 ] A A JCAKCHE L . RIS I G
KA, LM HE AR BAR A Hb X 2 Rl KA,
WIEE . SR rh A R HAE RO A 7 b R
Fo o A 5 PR R P, (HR, R REAE
RARME KA BRIV AREIIA =T 0.9 B
AR, X B IE BT AR T SR R A Al Bl S AR
PR o BT, A Bk HEOSCR Fir SE E 2
St MR RRAE, B A IR E N A X ARk
HE A B B -

MR KT, 4 E A Bk HE U R AR K
HE R 0.94%, E5218 FIH B, 20 4R E], FBRBTEE
WS BB RA RSN, W4 . i Fn st
M3 AR R g, o 248 (. AR
X)) (4R Ml i HE IR I A AEAS [ R B A BG4, G
VLV . WOILALTR, H 5000 R 4.52% . 4.32%
1 3.98%. ¢ B3 [ x5 A B = ROR L Ak AR M A
J A A A, 25 M AE AR B AR Ml AR 7 B RN R 5 ) 4%
AL | HRS W RS, B ARAL T A AR

1

b R A A Y (4 2 R B B
212 ETFRUBRHBEAESHENELENEXE
A X5

J it — 25 T A5 b RO AR HE BOBOR 5
K F, AW W 048 b5 BT W — A ARl DA
2000—2019 4F g it 580 11 B {E Ry 5, 48 30 4
AR R ARHE R R ARHER R . s HE o s HE
I 4 25, iE 2 i

B2 o, mEe . wde, IR, BRI, RS
BIE T EH R SR (B 1 B, /R L b X 1o R
A KA, oAl Az 7 b B v 5 77 AR 5 e HE L, HLA
HE R E A Z A HEEE S5 MM, InZEY
A 25 R GE SR BRI D) BE, A5 AR Ml B HE TSR
AR A e, X2 DX AT A A At Al R A8 Y R TR R 1
MEEE . Bl RS 12 D KON HE R X (5
4 G, 1 e 7R RO & i R AR T 0 HE S
BRI, MR, W . Wb, wE. TR
5578 DR TR HHRALX (B 2 RR), HeRIRER I N
B e A B HE L, (AR HE AR HA R N, BT X
S 2 (7 L Rl HE I A it SRR 5 mT ek L 497 455 174 3L
R, A R Al T BB IR 1Y) FE AT A B X
B JE — R RHEIRRLX BB 3 2R, [ HEHTL. e
SF 6 44 DX, 3K 4 Hh X R HE AR B AN, (EPE R E 4
A5 T A — o B 0 JCRHE, AR
B I AR AR b 2 A SR L et P g Ak
B 5 30 A IR AR S IR M e HE RS 1 e

Xof EG AT DL A b i TR B ) L — A
AN R AR A PP 45 Hb A ARl Ak 7K ST 1) i — 4 B, T

= 2000 | 25
E'D [ )
. R z
3 g 1500 | 3
° 5] 24
: Z & 23
008 b
5 10007t 2
. . . . . . 27
120 .
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B2 ETFRUKRHHEESHENELENEFAEIR 7
Fig. 2 Classification of the 30 provinces (cities, autonomous regions) of China based on the dual dimension of quantity and effi-
ciency of agricultural carbon emissions
LI 2: V04 30 1AL 40 B 50 AR 6: WL 7: 7R 8: L3R, 90 TR 10: Bk 11: ILP; 12: =8, 13: PU)I); 14: KL 150 10T 16: TR
17: 1 §; 18: W5 RE; 19: UM 20: B 210 IWAR; 22: il dk; 23: )77 76; 24: MRIRYL; 25: Wl R ; 26: b t; 27: 34 bk; 28: i dH; 29: 5¢H; 30: 51 . 1: Hunan;
2: Jiangxi; 3: Hubei; 4: Anhui; 5: Fujian; 6: Zhejiang; 7: Guangdong; 8: Jiangsu; 9: Ningxia; 10: Shaanxi; 11: Shanxi; 12: Yunnan; 13: Sichuan; 14: Tianjin;

15: Liaoning; 16: Chonggqing; 17: Shanghai; 18: Hainan; 19: Guizhou; 20: Gansu; 21: Shandong; 22: Hebei; 23: Guangxi; 24: Heilongjiang; 25: Henan;

26: Beijing; 27: Jilin; 28: Xinjiang; 29: Inner Mongolia; 30: Qinghai.
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A e HEOBCR FE R REAE 5 18 4% 1l 22 3K B -5 A0l
7 BT B0 A T S A 3 DX AR A 7
HER ST, X Tl 2 A 2 FF BOR A S H A
22 HERIMERAERNERNZERE SEWER
o
O JHE 3 P AR B HE IR A 52 ) TR 2R Bl fiE

FEAE N U 00T, AR 4R I SC T 18 48 o 4 T A 7R
LA R S 25 52 e 303 114) 5 DR 28 9 A LA AL
2201 RAUFRHEE R BHE X MG

T SEXT 2000—2019 45 H M AR HERUSOR I 42
J&) Moran® s I AT, DABGUESOCR S 5 A7 76 25 (8] H
FHOG, A5 R NER 4 FR .

=4 2000—2019 FhERWBRHBEE Moran’s INEZER

Table 4 Moran’s / of agricultural carbon emissions efficiency in China from 2000 to 2019

447} Year Moran’s [ z P 447} Year Moran’s [ z P
2000 0.359 4.069 0.000 2010 0.225 2.710 0.003
2001 0.337 3.859 0.000 2011 0.272 3211 0.001
2002 0.393 4.459 0.000 2012 0.245 2.952 0.002
2003 0.406 4.584 0.000 2013 0.259 3.067 0.001
2004 0.315 3.648 0.000 2014 0.200 2.456 0.007
2005 0.304 3.524 0.000 2015 0.290 3.425 0.000
2006 0.298 3.454 0.000 2016 0.322 3.737 0.000
2007 0.225 2.699 0.003 2017 0.303 3.561 0.000
2008 0.213 2.566 0.005 2018 0.257 3.146 0.001
2009 0.189 2.322 0.010 2019 0.041 0.842 0.200

LI T, B 2019 4E40, FEAYAEA Y v [ 4R
WV R HECCR 42 ) Moran’s I YHE P<1% i 21K
T z kg, HEUERZ AT 0.2~0.4, LB FRE K
M it HE R0 AF A S A (] A G, AR R R
B R o A BHEHCBCR & =k 854 . &
PR A MR K P BT P 1Y, T4 T b XAk T
[] — S At (0 A] BE PR, N2 BRI BE . AR R ER
BEARE, PR B . 77l S5 R A AE — o AR EE Y [ o
P, R AR F AR B AR U B 408 T S a2 1,
AR A DX AP B HE L 5 42 77 R G0 0 K R I A
PN EEE

MAE AL #E2R F, 2000 4%, 4= F) Moran’s I {H N
0.359, | 2019 4E[& & 0.041, P sh PSSR, XMW
243 (0] 4 SR AR50 I [ 4 % 32 0 557, 25 ) [ A DG
JEHORRAIR . B 4 0F & R 5 BT R ) o7 I &
R, 45 X A HERS Y AT H 25RO, TRl 2k
il 7 T A ELE X M I PR AR 3 BUR SR ARl &
A, H R T2 e 4k . Jir ik B BRI Kk R o v A7 A
— 25 5, N [ Ml DX T AR 108 b SRR AE T I o
R Z R R R, T BRI BRHE BRI ) A
7R R
222 ZFENTEREEE. HiT5K1K

H T A M Al HE R A AE 25 (8] G IR, AE 43 BT 5%
i PR 3% IR a0 2% 1 410 30T b X ) A A8 B AR, 75
FEAE T RLRE 2 0] M B 22 E 5| AR, B
Stata 15.1 #fF, % BeAili 48 X #E 4T OLS Il #12ETiE
BV 5 VR R (W) W 5% 28 AT 25 TR AH OGP 1Y

LM £ 56 A1 AS 4 LM K 56, & 3 LM Error 5 LM Lag
gt it W) o 28.073 1 50.778, Fa {dt ) LM Error .
LM Lag i i+ 8.085 5 30.791, ¥97E P<1% 1)
3 PEIKOP BB 4 5 s, 2 TR1A I 2800 i 2s [A] 15
22 RN (6] IS} A7 AR, 75 8 56 7% 18R ] 23 8] kL 22 A A
(SDM). M PRUEAL 145 5 RS fl 1k, [A]B 2L 0-1 4P
P A G BE (W) 5 0 B (8] BORCEE AR BE () #E AT
SDM fiiH4E S~ %t I8, Hausman 46 36 45 5 0 7R I 126 F
[ 2 N AR R, Ak T F A SR AN 5 iR o

5 o, SRR B RS L KNI
PRI 5, 56T A [RIAER 46 B 0 A 31 25 SR 3R AR X —
H, Ul A5 R B A B R f@ M . Wald-lag., Wald-
err. LR-lag Al LR-err # K #1406 48 SDM B 1k &y SAR
8¢ SEM {9 JF A %, i 1] SDM & fix o0 3 FH 9 45 A
1 SDM(W,) t RUAL TH&5 F i, 25 (8] A BIH R %k p
0.185, HLYE P<1% By 2 3 MACE Tl ad z K256, B
A A HE TR AEAE IE 1] 3 HH 0N, 283048 13 A
RAFHE T 1%, Bl s A 2N 0.185%, HiIX [H]
A BHE IR A 2 R B T SR REAE .
223 EMMERMERESWSES NS5

Y A7 7 25 ) J5 00, (0] 051 22 5000 72 4 3 ik
7L B Xof A i AL S (S ), 5 R T SDM(W,) Al 145
S0 T 25 -Up 7 2500 MR 45 f R AR B I B AR .
RO A RN AT A, S5 RN 6 T .

TSR RSN, A 7 Ml S5 L Al B
FE 32 UCORE B I AL 3 4 AR R Y R B0 A
P<1% 5%, P<5% I1) & & K F Ll it z ke 5, ARk
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5 RUBHIBEEZWE RN BT EREITER
Table 5 Estimation of influencing factors of the agricultural carbon emissions efficiency based on spatial econometric model
A5 SDM (W,) SDM (W) SDM (W)

Variable FHH Coefficient z-statistics FHK Coefficient z-statistics FHH Coefficient z-statistics
Ind -0.986"" -3.06 -0.718" -2.14 -1.385™" -2.97
cro -0.237 -1.15 -0.212 -1.03 -0.126 -0.65
agg -0.006 -0.27 0.016 0.78 0.001 0.05

In(lan) 0.113 153 0.019 1.00 0.003 0.16
In(cap) —0.049"™" -2.92 -0.015 -0.47 -0.084 -0.65
In(tec) -0.037 -1.01 —0.040 -1.02 -0.025 —0.64
irr 0.297" 2.09 0.268" 2.06 0.248" 1.80

dis -0.070" -2.14 -0.082"" -2.66 —0.066" -2.13
urb 0.113" 1.77 0.109" 1.78 0.067 1.09

fis -0.753"" -3.01 -0.393 -1.50 -0.840"" -3.52
Wxind 0.460" 1.92 0.368" 1.83 0.341 1.33
Wxcro 0.783" 1.80 0.626" 1.64 1.055 1.42
Wxagg -0.022 -0.39 —0.048 -1.07 -0.122 -0.80
WxIn(lan) 0.040 0.93 -0.038" -1.77 -0.055" -2.28
WxIn(cap) 0.010 0.58 0.111 1.46 0.113 1.52
WxIn(tec) 0.087 0.94 0.018 0.33 -0.048 -0.24
Wirr -0.257 -1.52 -0.178 -1.45 -0.370 -1.14
Wxdis -0.079 -1.63 -0.018 -0.41 —-0.220" -2.38
Wxurb 0.234" 1.77 0.173" 1.75 0.419” 226
Wxfis 0.503 1.55 -0.082 -0.30 0.617 1.52
) 0.185" 2.10 0.254™ 4.44 0.320™ 3.22

Hausman 33.65™ 32327 3725

Wald-lag 63.28"" 56.00"" 4371

Wald-err 58.88"" 48917 40.04"

LR-lag 60.24™" 53.51" 4250

LR-err 58417 49.07" 41.04™
R 0.2592 0.2530 0.2449
Log-pseudolikelihood 692.7242 697.6138 690.8701
observations 600 600 600

* | eafpers 0 R RORATT R BRI P<10% . P<S%HIP<1%BEHMEACE T HAGS . 428 m R L IL#2, *, ** and *** indicate that the estimated

coefficients pass the z-test at P<10%, P<5%, and P<1% levels of significance, respectively. The meaning of each variable is shown in the table 2.

® 6 RUBKHBEE SR RN DR BN R i R

Table 6 Total, direct and spillover effects of influencing factors of agricultural carbon emissions efficiency

A5k JBANE Total effect EHAUV Direct effect Ui th 340 Spillover effect
Variable FHU Coefficient Zz-statistics FHU Coefficient Zz-statistics FHU Coefficient Zz-statistics
ind -0.656" -2.25 -1.093™ -3.06 0.437 1.83
cro 0.749 1.47 -0.219 -1.12 0.969" 1.73
agg -0.035 -0.48 -0.005 -0.24 -0.030 -0.43
In(lan) 0.188" 1.68 0.116" 1.68 0.072 1.29
In(cap) —0.049™ —2.54 -0.058™" -3.07 0.008 0.52
In(tec) 0.065 0.49 -0.032 -0.83 0.096 0.85
irr 0.094 0.34 0.290" 2.11 -0.196 -0.85
dis -0.188"" -2.95 -0.075" 238 -0.113" -1.96
urb 0.441™ 2.94 0.127" 2.03 0.314” 2.08
fis -0.334 -0.95 -0.738™" —2.99 0.404 1.15

R IR T RECEIEP<10% . P<5%FIP<1%RE MK T RIZAGH: . A 7B L WR2, *, ** and *** indicate that the estimated
coefficients pass the z-test at P<10%, P<5%, and P<1% levels of significance, respectively. The meaning of each variable is shown in the table 2.

P BEAT BT X PR ORI B8, n] e B e AR A A B HE T
ORI [ 7 20y Al ety DX [a] 0 o Ml D 2 A
B FERBR T, Al 7= b 254 | Alk B BT 5

-0.656. —0.049. —0.188 f1 0.441, Ji.H 252 T A5
IR AL SR Y B RE ROV 5 % H R ] B b 2, R L
Ry AR B HE ORGSR I DR 2R L8 X R 3T 4
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L B ARl 7 AN BT RS R Ry R R, A ARl Bl HE
SR $ETT

I3 HH SR T, 3% IR B R AL 3 2 AN AR B
1) 2B P<5% 19 535 Pk P Bl i 2 /5, R 50
A —0.113 F1 0.314; Al 9 3 1 3 LA A Jg it Py |

TR, AR KA 48 oy, R A e A X,
S EO X ] 9 A A7 0 R B HLAG B A Se 1, 2448
UL 0 3 0 P E A, A AT A2 B Al ik FE I
X A e HEOSCRIE BCOE AR W . IR AR B AR
0t R, Hak R B B A T A R A AR
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T 1 9 b ARl A HE R R5R T8 B 1.000, Ho Ak H X FE B
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Hezs o] MR HR E, T8 8 4 K 2 50 X i Ak
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